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duration. 
CONCLUSION: Unlike conventional Doppler indices alone, WE’ ratio correlates inversely 
with Ex capacity in patient with HCM. 
and late diastolic (Aa) velocities were measured, and the EaJAa ratio and the WEa 
parameter computed at both corners of the mitral annulus. 
Results: Histology and electron microscopy showed glycospyngolipids deposits in all 
cases. All mutation-positive pis had significant reduction of Sa, Ea and Aa velocities at 
both corners of the mitral annulus compared with controls. EafAa ratio was lower and El 
Ea ratio higher in mutation-positwe pts than in controls (pcO.001). Pts with LVH showed 
lower contraction and relaxation TD velocities, lower EafAa ratio and higher ElEa ratio in 
comparison with mutation-positive pts with no LVH (p<O.OOl). 
Conclusions: FC presents reduced myocardial contraction and relaxation TD velocities 
appearing before the development of LVH. TDI can provide a pre-clinical diagnosis of FC 
allowing early institution of enzyme replacement therapy. 
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Tissue Doppler Derived Index (E/Es) Correlates With 
Exercise Capacity in Patients With Hypertrophic 
Cardiomyopathy 
Patrick J. Nash, Jeanne K. Drinko, Deborah A. Agler, Craig R. Asher, Mario J. Garcia, 
Harry M. Lever. The Cleveland Clinic Foundation, Cleveland, OH 
Background: Abnormal LV diastolic function is proposed to contribute to impaired exer- 
cise capacity in hypertrophic cardiomyopathy (HCM). In HCM, the ratio of transmitral 
early filling (E) to mitral annular tissue Doppler (TD) early relaxation velocities (Ea) - U 
Ea, is the echo parameter that correlates best with invasively measured LV filling pres- 
sures. 
Objective: To prospectively determine if WEa correlates with exercise capacity in HCM. 
Methods: Fifty-nine patients (39 male; mean age 47.7 +/- 17.7yrs) with HCM underwent 
treadmill stress echo with determination of maximum oxygen consumption (VOP-max). 
All had mitral inflow and pulmonary venous Doppler, color M-mode and mitral annular 
TD. immediately before and after exercise. 
Results: Traditional indices of LV diastolic function (mitral deceleration time, WA ratio, 
pulmonary venous S/D ratio, left atrial area) did not demonstrate significant relationships 
with VOP-max (mean = 21.8 +/- E.lmllKglmin). LVOT gradient at rest correlated weakly 
with VOP-max (R = 0.13, p = 0.007). By multivariate analysis, the ElEa ratio, demon- 
strated the strongest relationship with VOP-max. (r = - 0.7, p < 0.001; VOP-Max = 52.2 . 
11 .B’Log (VEa); SEE = 1.7ml/Kg/min). This was independent of resting LVOT gradient. 
Conclusions: In HCM, the TD derived index (WEa), an estimate of LV filling pressures 
correlates significantly with VOP-max, independent of LVOT gradient, suggesting that 
abnormal diastolic function is an important factor limiting exercise capacity. 
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1044-38 Early Detection of Fabry Cardiomyopathy by Tissue 
Doppler Imaging 
Maudzio Pieroni , Cristina Chimenti, Andrea Frustaci, Attilio Maseri, Patnzio Sale, Matteo 
Antonio Russo, Institute of Cardiology-Catholic University, Rome, Italy 
Background: Pre-hypeflrophy diagnosis of Fabry cardiomyopathy (FC) is actually not 
obtainable through non-invasive tools. 
Methods: We studied 3 groups of patients (pts): 10 pts with mutations for Fabry disease 
and left ventricular hypertrophy (LVH), 10 mutation positive pts without LVH and 10 
healthy relatives. All pts with LVH and six Fabry pts without LVH presenting with ventric- 
ular arrhythmias underwent cardiac MRI and biventricular endomyccardial biopsy to 
assess cardiac involvement. In all pts two-dimensional echocardiogram with tissue Dop- 
pler analysis in the pulse-doppler mode was performed: systolic (Sa). early diastolic (Ea). 
1044-39 Reduced Longitudinal Strain Rate in Patients With 
Cardiac Amyloid Despite Preserved Fractional 
Shortening Equals That of Dilated Cardiomyopathy 
Salvatore P. Costa Jun Koyama, Flora Sam, Rodney Falk, Boston Medical Center, 
Boston, MA 
Background:A significant dlfference in stram rate for patients with cardiac amyloid with 
a history of CHF vs. no history of CHF has previously been observed. However, the 
extent of this abnormakty and its dependence on fractional sholtening (FS) is not known. 
We sought to quantify this abnormality by comparing cardiac amyloid to two groups: 
patients with severely depressed FS (dilated cardiomyopthy(CMY)) and normal FS (nor- 
mal subjects). 
Methods: 99 patients with biopsy proven amyloid - 53 patients with no history of CHF 
and 46 with a history of CHF (of those with CHF, 18 had a FS > 30%, and 28 had a FS < 
30%), 14 patients with CMY (nonischemic, mean FS 20%), and 19 normal subjects were 
recruited. We previously found that peak systolic strain rate (PSSR) at the basal septum 
of the 4-chamber view can reflect global contractility when segmental differences are not 
present: therefore, all measurements were taken at this site. 
Results A significant difference in PSSR exists between normals and all other groups 
(table). This was true even for patients with cardiac amyloid who had no hIstory of CHF 
and normal FS; in fact, we found no difference between this 9roup and patients with CMY 
(p > 0.05). 
Conclusions PSSR, a marker of longitudmal systolic function, is significantly impaired 
in cardiac amyloid even in the absence of CHF and despite normal FS. This impairment, 
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which worsens in the presence of CHF, is as great as in CMY. Our study suggests sys- at both positions: peak systolic velocity (Sm); interval from the QRS peak to peak systolic 
tolic dysfunction may play a greater role in cardiac amyloid than previously thought. velocity (Q-Sm); isovolumetric contraction time (IVCT); b) MR study (GE, 1.5T), to 
assess RV volumes and ejection fraction (EF) by Simpson’s method, using high resolu- 
tion tine-MR. 
Results: In all patrents, a good quality spectral DMI curve was obtained. 1. DMI study: 
There was no signrficant difference between Sm at TAn and at RVw (I 1.7 * 1 .l vs 12.1 f 
1.2 cm/s) as well as between Q-SW at TAn and at RVw (189 t 44 vs 191 * 47 ms). 2. MR 
study: RV diastolic volumes were normal in all pts; RV EF was > 50 % in 27 pts and < 
50% in 11, mean value of 53.0 f 7.1 % (44 - 73%) 3. DMI vs MR: good correlation was 
found between Sm value at TAn and RV EF (r=0,794, p<O.OOl) and between Sm at RVw 
and RV EF (r=0.782. p<O.OOl); there was a tendency to negative correlation between Q- 
Sm at TAn and RV EF (r=-0.39, p=O.O51) and between Q-Sm at RVw and RV EF (I=- 
0.38, p=O.O52); no correlation was found between EF and IVCT. Pts with EF < 50% had 
a lower value of Sm acquired at TAn (6.5 + 1.9 vs 9.2 f 1.7 cm/s, pcO.001) and at RVw 
(6.2. * 1.1 vs 8.9 * 1.4 cm/s, P<O.OOl). 
In conclusion, rn pts with IRVT. mild degrees of RV dysfunction may occur, as detected 
by MR. DMI was a sensitive method rn the detection of RV dysfunction and IS a poten- 
tially useful method for screening and long-term monitorization of these pts. 
1044-42 Different Diastolic Regional Myocardial Motion of 
Pacing-Induced Left Bundle Branch Block Versus 
Idiopathic Left Bundle Branch Block With or Without 
Left Ventricular Dysfunction 
1044-40 Strain Rate Imaging in Idiopathic Cardiomyopathy: More Soo-Jin Kang, Jae-Kwan Song Hyun Suk Yang, Jong-Min Song, Duk-Hyun Kang, 
Sensitive Than Tissue Doppler and Potential Kyoung-Suk Lee, Gi-Byoung Nam, Kee-Joon Choi. Jae-Joong Kim, You-Ho Kim. Asan 
Application as a Contractility Index Medical Center, Seoul, South Korea 
Salvatore P. Costa, Flora Sam, Rodney H. Falk, Wilson S. Colucci. Ravin Davidoff, Systolic asynchrony is one of the mechanisms of LV dysfunction in idiopathic left bundle 
Boston Medical Center, Boston, MA branch block(LBBB), and QRS duration is currently being used as a selection criterion for 
Background: The elimination of the “tethering’ effect has made strain rate imaging (SRI) 
resynchronization therapy. To further characterize the regional asynchrony in LBBB, 
a powerful tool beyond tissue Doppler (TVI) for assessing segmental LV dysfunction 
Doppler myocardial imaging (DMI) at apical 4 chamber view was recorded in normal con- 
such as coronary disease. However, if SRI is constant throughout a homogeneous LV. 
trols (n=9), pacing-induced LBBB (group 1, n=l5), idiopathic LBBB with normal ejection 
then patients with idiopathic cardiomyopathy (CMY) may benefit as well from SRI by hav- 
fraction (group 2, n=5), and idiopathic LBBB with systolic dysfunction (group 3. n=17). 
ing a novel index of global myocardial contractility. 
Time interval from onset of QRS to peak systolic velocity and to the peak of early dias- 
Methods: 10 patients with CMY (negative cardiac catheterization, LVEF < 30%) and 5 
tolic relaxation were measured at both septal and lateral walls, and their differences were 
normal subjects were recruited. Peak systolic strain rate and tissue Doppler were mea- 
calculated(Diff+ and Diffd,a, respectively). The 3 groups showed significantly longer 
sured at the base, mid, and apex of all walls in the apical 4 and 2 chamber views (sep- 
QRS duration and larger Dif&, compared to the controls(p<.OOl). Desprte the similar 
turn, lateral, antenor. inferior). 
QRS duration and Diff,,, only group 3 (LBBB with LV dysfunction) showed markedly 
Results: A highly statistically significant difference between CMY and normal subjects 
prolonged Diff d,a(p<.OOl). In patients with wide QRS (group l-3). Diff,,,was the only vari- 
was found particularly at the base for both TVI and SRI (p < 0.001): however, only SRI 
able showing significant correlation wrth EF (r=-0.53, p<.OOl). Idiopathic LBBB with LV 
was able to distinguish the two groups at the mid ventricular and apical regions with sig- 
dysfunction is characterized by not only systolic but also diastolic asynchrony and DMI 
nificance (graph). In normal patients, there appears to be a gradient from base to apex in 
provides valuable information regarding diastolic regional myocardial motion, which is 
both TVI and SRI. However, in CMY this gradient is seen in TVI, but no statistical differ- 
useful for differential diagnosis of LV dysfunction in patients with wide QRS in ECG. The 
ence persists from base/mrd/apex in SRI (p > 0.05). 
role of dkastolrc asynchrony to the development of advanced heart failure needs to be 
Conclusion : SRI appears more sensitive than tissue Doppler in detecbon of global LV clarified. 
dysfunction in patients with CMY independent of sampling site. In contrast to normals, 
Number EF (%) QRS duration (msec) Diff sys (msec) Diffd,a (msec) 
the loss of the gradient of strain rates from base to apex in CMY suggests that SRI may Control 9 623 8O+s 14229 24j8 
provide a useful index of global contractility in this patient population. 
Group 1 15 64+5 162223 80?;42 24+21 
Group2 5 57* 144+_13 41229 26_+12 
Group 3 17 28;j 157223 61+34 73+40 
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Performance Indices From Tissue Doppler 
: Echocardiography 
_+-_--_----._----.---_-_--- 
Jinq Pinq Sun, Li Zhang, Craig R. Asher. Zoran 8. Popovic. Nell L. Greenberg, Zhaohur 
Gao, Mario J. Garcia, Allan L. Klein, James D. Thomas, William J. Stewart, The 
- ‘..- .* Cleveland Clinic Foundation, Cleveland, OH 
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_-l--_-l--_--^---- r Systolic and drastolic dysfunction is usually assessed by global indices including ejection 
___. _ “__ -_ :_ .---. _-__- --r~E.-r-~zz~. fraction, deceleration time, pulmonary vein, Tei index. and others. However, systolic and 
diastolic dysfunction may occur on a regional basis, especially rn coronary artery disease 
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t m uu / II i gr (CAD) and regional performance can be assessed by Tissue Doppler Echocardiography 
(TDE). Methods: Apical 4. and P-chamber views of LV were obtained in 102 normal sub- 
jects (43*15 years, 54 male) and 30 pts with ischemic cardromyopathy. lsovolumic con- 
-- 
traction time (IVCT), ejection time (ET), isovolumic relaxation time (IVRT) and diastolic 
1044-41 Right Ventricular Function in Idiopathic Right filling time (DFT) were measured from myocardial tissue Doppler velocity curves, of 
Ventricular Tachycardia Evaluated by Doppler basal and apical wall segments, averaged over 3 cardiac cycles. From these DTE data. 
Myocardial Imaging: Comparison With Magnetic we derived a systolrc myocardial performance index (SMPI) from IVCTIET. and a dias- 
Resonance Imaging 
tolic myocardial performance Index (DMPI) from IVRT/DFT. Results: The value of LV 
basal SMPI and DMPI are lower than that of the aoex. and increase with the aae. The 
Ana G. Almeida, Claudia David, Eduardo I. Oliveira, Luis M. Sargento, Joao R. Sousa, value of LV basal and apical SMPI and DMPI of patients with CAD are srgnifrcantl; higher 
Sandra Rodrfgues, Margarida Ribeiro. M-Celeste Vagueiro, Hospital Santa Maria, than the age matched control group (p<O.OOOl). 
Lisbon, Portugal Age(Years) LV baseSMPl LVapexSMPl LV baseDMPl LVapexDMPl 
Right ventricular (RV) function evaluation remains a diagnostic challenge. Doppler myo- 18-29 (19) 0.2OiO.04 0.22*0.05 0.14+0.06 0.20+0.06 
cardial imaging (DMI) is a new modality with the potentral to evaluate RV systokc and 
30-39 (22) 0.20*0.04 0.24+0.05 0.15io.05 0.21r0.06 
drastokc function. The aim of this study was to assess whether pulsed DMI of the tricus- 
pid annulus and the basal RV wall could detect RV systolic dysfunction, not observed by 40-49 (25) 0.22+0.03 0.24iO.07 0.17*0.07 0.24*0.07 
conventional echo, in patients (pts) with idiopathic RV tachycardra (IRVT), usrng mag- 50-5s (I 4) 0.23iO.04’ 0.25+0.07’ 0.18*0.05 0.27+0.06’ 
netic resonance (MR) as gold standard. 
Methods: We studied 38 consecutive ots wrth IRVT, aoed 33.2 * 11.6 Years. 19 men, 
60-69 (12) 0.22*0.05’ 0.27*0.07’* 0.18*0.05 0.28*0.09’* 
diagnosed by electrophysiologic test, after exclusion of associated heart disease by clini- >70 (IO) 0.21*0.04’ 0.27*0.04” 0.23iO.07” 0.34+0.07** 
cal, conventional echo and catheterization study. All were in sinus rhythm and submitted 0.72*0.28” 0.83*0.34’*’ 0.53+0.23’” 0.57+0.22’*’ 
to: a) DMI study (ATL 5000HDI) performed at the tricuspid annulus (TAn) and at the 
CAD pts (30) 
basal segment of RV wall (RVw) rn the apical 4- chamber view; systokc indexes analysed 
‘Compared with age < 30 years group p<O.OS, “p<O.OOl .“‘Pts compared with age 
